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This report presents the results of wind-tunnel teste of 8 

0.22-8cale model of the north American XP-82 airplane vfth 8evera.l 

modifications designed to reduce the buffet- of the a i r p 7 e .  The 

effects of v a r i o u B  modifications on the air flow over the model are 

ahown by mane of photogra@te of tufts. The drag, lift, and 

pltching+ncmnt coefficients of the lnodelvith several of the &- 

fications are show~. The results  indicate that, by r e f ldng  the 

trail- edge of the center section of the w3ng and modifying the  

radiator ai-coop gutter ard the inboard larelcsurface wing fillets, 

the s t a r t  of buffeting can be delayed from a Mach number of 0.70 to 

0.775, and that the dirlng tendency of t h e  afrplane would be e1im.i- 

nated up to a Mach number of 0.80. 

During flight tests by Horth Amerioan Aviation, kc., of t h e  

XF-82 airplane, buffeting started at a Mach number of about 0.70 and 



2 

increaeed in severity with further increase of Mach nmiber so that 

the maximum Mach Iltmiber attained WELEI 0.75. North American found that 

there waa a definite relationshfp between the action of the tufter on 

the airplane w i n g  and the buffeting. Motion pictures of the t u f t s  

on the airplane were ccm~ared with photographs of tuf'te on a 0.22- 

ecale model of the XF-82 airplane, and it was found that t h e  flaw aa 

indicated by the tufts w a ~  similar on the airplane and the model. 

The U. S. A m y  Air Forces, Air Materiel CnmmRnd, requested that 

reeearch be cmducted in the Ames 16-foot high-speed wind tunnel 

using the 0.22-scale model of the airplane in order to find mew of 

alleviating the buffeting of the amlase. 

Representing North American Aviation, Inc. during the tests wae 

Mr. Willis 5. Bmman. 0 

lche IIp-82 sfrphne 1s a twin-engine, twin-fuse-e, long-range 

fighter, and it ie mannsd by a pilot  and c q i l o t ,  one in  each 

fUEIe1age. The model, similar to t he  airplane, consisted. of the 

wing, two fuselages, empennage ~ 5 t h  the 32.8-percent-chord elevator, 

two carburetor air B C O O ~ B ,  engine exhaust stacks, two radiator air 

scoops, and two pilotte encloauree. (See reference 1. ) Figure 1 

show t h e  important dimsnsiona of the model. All the control 

surfaces were maintained in a neutral position. 

Support f o r  the model in the wind tUMe1 (fig. 2) wa8 provided 

by two struts connected t o  the wing and by two pitch s t i n g 8  con- 

nected t o  two pitch booms which &ended from the t ra i l ing edge of 
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the wing.  Angle-of-attack control was obtafned by vertical movement 

of t he  pitch st-, 

The tufts were pieces of wool yarn fastened to the model by 

cellulose tape. The actian of them tufts was photogra@ed wit5 a 

high-speed m t i q i c t u r e  camera. 

Pertlnent dfmensions of the 0.22-scale model and the airplane 

a 0  &8 f O U C l W 8 :  

Model qimlane 

w-s 
Area, square feet  . . . . . . . . . . . .  19.774 4-08-55 

S p ,  feet . . . . . . . . . . . . . . .  U.270 51-23 

Mean aerodynamic chord, feet . . . . . .  1.809 8.221 

Section profile 

root . . . . . . . . . . . . . . . . . .  WCA 66,-5 (-0.6) 

tip . . . . . . . . . . . . . . . . . .  KACA 66,1432 (a=0.6) 

General 

Design ~ r c w e  weight, pounds . . . . . . . . . . . . . . .  19,100 
Design sing load, paznda per square foot  . . . . . . . .  46.8 

Design Center-Of-graTitg position 

Eorizontd, percent M.A.C. . . . . . . . . . . . . . .  24.74 

V e r t i c a l ,  inches below fuselage reference p h e  . . 10,lO 

The chord of the horizontal stabilizer wa8 parallel- to the 

and fuselage reference planes. 
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Coefficients 

mACA RM No. ~ 6 ~ 1 0  e 

The resulte exc reduced t o  the following NACA standard 

coefficients: . ,  

% lift  coefficient  (lift/@ } 

CD drRg coefficient (drag/gs) 

%.g. pitching-mament coefficient about the desiga  center of 

@;ravity of the airplane (MCmg./qS M.A.C.) 

a .  speed of sound in the  f'ree air stream, feet per second 

V velocity of the free air stream, feet per second 

9 m c  preesure of the free air atream (&+I,  pound^ per 

square foot 

P density of the free air atream, alugs per cubic foot 

S wing area, square fee t  

M.A.C. mean aerodynamic chord, feet 

U angle of attack of the model, degree8 

(The angle of attack I s  measured relative t o  the wing 

reference plane. ) 
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Qu angle of attack of the &el uncorrected for w3nd-tumel- 

wall and mounting interference, degreea 

Wind-Tmnel Calibration and Correction of Data 

The bhch nmber and m c  preasure calibration of the free 

air stream, &e w e l l  a8 the correctim due to the blocking of the air 

stream by the model and i t 8  wake, were evaluated bg the methods 

outlined in reference 2. The corrections due t o  air stream i n c u -  

t ion cause? by the munting system were evaluated by coqarison of 

results obtained with the model nowted erect and inverted fn the 

w i n d  tunnel. Bo comctiana were made for the interference betmeen 

the mounting system and the model, but  the data were corrected for 

the lift, drag, Etnd pitching mamSnt Of maUntm 8yBta xith the 

model not mounted on the s t rute .  

As &&ermined b$ the method outllned in reference 3, the correc- 

tions for the Wind-tunnel41 interference were made bg addlng the 

I ollaring: 

The t e s t  results are presented in thfs report in  the following 

groups : 

1. Profiles of several wing center sectlons Ehnd the calculated 

pressure d5stributions f o r  them. (See f ige. 3 through 5. ) Mlf LC& 

t ions  t o  the radiator a i r acoop  gutter and the lower-surface inboard 
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wing f i l l e t .  (See fig. 6.  f 

2. Photographs of tuft8 on the wing center section and radiebtcr 

air ecoope. (See f i g s .  7 through 26.) 

3. Lift, drag, and pftching-mcinent characteristics of the 

model. (See figs. 27 +am& 44. ) 

4. bag end. pitching+mmezt data f o r  cangarison of various 

model axmngamente. (see f i e ; B .  45 through 55. ) 

9; Predicted lw i tud ina l  coctrol of tke  aiqhne. (See f i g a .  

57 8J.d 58.) 

DISCUSSION 

The preesure-recovery gradient over the original center section 

w a ~  rather eteep. Figure 12 ehows that at a Mach nuliiber of 0.7 there 

waer same sepmt ion  of air flow over the center section and further 

1mre-g In Mach mniber increased the separation, thus indicating 

increased buffeting of the airplane. Modification8 were made t o  the 

&ter portion of the center eeotian of the wing. The long-chord 

extension cansisted of extending the trai1i.S edge back BO ae to 

reduce the relative thickmas of the ~oct icm-  This change delayed 

separation to about 0,025 higher Mach number. The second modifica- 

t ion  consisted of reflexlng the oenter-aection trailing edge EO as 

to reduce t h e  steepem of the pressure-recovery grsdiont and to 

reduce the l i f t  carried by that  panel. Figure 15 ehowa that at a 

Mach nuniber of 0.8C (fig. 16) t h e  sir flow was separated. over thier 

s e a c e .  A Mach 

airplane; 80 the 

nurdber of 0.80 IS 

reflexed  trailing 

mAcA RM 80. ~ 6 ~ 1 0  e 

the design limit fm this 

edge maintaiaed satisfactory flaw 0 
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to the design condition. 

Investigation of the lower surface of the mdel ~ t h  the 

reflexed-trailing-edge center section ehmed that the flow over the 

inboard surfaces of t h e  radiator air ecoopa was aepar~lted. The air 

scoop w a s  lowered, and the profile of the gutter modified 80 as t o  

increase the gutter area and elimfnate abrupt changes (fig. 6); these 

changes b l a y e d  separation t o  about O.O25 higher Mach number. Wfth 

the louvers (f fg. 6 ) ,  there vas sane separation back of the gutter 

eldt. The conetmb-radius f i l l e t  xa~l changed EO that the f i l l e t  

radius increased w i t h  increme of distance f r a n  the wing leading 

edge (fig. 6 ) .  The expanding f i l l e t  done produced better flow on 

the lower surface thm had the  louver8 and &most made the flow on 

the lover surface equal to that on the upper surface. The air flaw 

over the mdel being Improved, correspondingly the drag of the model 

was reduced (iige. k6 and 52) .  

The a,irplane in the original  condition had a d i ~ i n g  tedencg 

above a Mach nuniber of 0.70. Figure 57. shows this dim tendency 

as a reversal in the variation wfth Mach number of elevator angle 

f o r  trfm at a Mach nuniber of 0.70. The airplane with the reflex&- 

trailing-edge center eection is indicated t o  have no revered in the 

vmiatian of elevator angle for trim up t o  0.775 Mach nuniber, and w i t h  

the addition of the expanctfng fillets there ie no reversd indicated. 

The results of t es t s  of the 0.22-scale model indicate that the 

speed at WkLich buffet- begins can be delayed froan a Mach lamiber of 
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Them change8 m e  the reflexed trailiag-edge center section, t h e  

lavared afr scoop, and the expanding wing ail tecoop f i l l e t .  It is 

indicated that the modified airplane will have no diving tendency up 

to a Mach number of 0.80. 

Amee Aeronautical Laboratory, 
Rational Advisor~r Cormittee fox Aeronautics, 

Moffett Field, Calif. 

Approved,: 

Donald H. Wood, 
Aeronautical Bgineer. 
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Figure 6.- Modifications 06 the radiator air ecoop of the Morth 
American n"82 airplane. 

Figure 7.- Photographs of t d t s  on the mbel of the North American 
m-82 airplane for  aeverd arrangements. uU, -lo; M,O .70. 

Figure 8.- Photographa of tufts on the  model of the North Aner1ca.n 
Xe-82 airplane for several arrangements. M,O ,725: %, -lo 

Figwe-13.- Photoeafie of tufts on the model of the North AmerZcan 
n-82 afrplane for several arrangements. M, 0.725; QU, Oo . 
XP-82 airplane fo r  aeveral arrangementab M,0.75; %, 0'. 

XP-82 drpb for aeversl arrangements. M,C,.735; %, Oo. 

Figure 14.- Photographe of tufte on the model of t he  North American 

Figure 15.- Photograph8 of tuf'te on the model of the North Arnerican 
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F5gux-e 16.- Photographs of t u f t s  on the mdel of  th6 North American 
xp-82 airplans for several arrangements. M,0.85 r+ Oo. 

Figure 17.- Photographs of tufts on the m s d e l  of the North American 
XP-82 airplan- f o r  eevsral arrangemerite. M, 0 .YO: %, 1'. 

Figure 18.- Photographs of tufts on the model of the North h r l c a n  
~ - 8 2  alrp- fa r  several .arrangemente. M,O. 725: %, lo. 

Mgure 19.- Photogmphs of t u f t s  on the model of the RorthaAm.erfcan 
XF-82 drplane for several arrengerwnte. M,O. n; s, I . 
XF42 a3 rgLane f o r  several arrangemnts. M , O . n 5 ;  %, 1". 

Figure 20.- Phutsgraphs of t u f t s  on the model of t h e  North American 

Figure 21.- Photographs of tufts on the m o d e l  of t h ~  Horth Amerlcan 
XP-82 airplane  for several arrangenenta . M,@ .8; au, lo. 

Flgure 22.- Photographs of tufts 011 the -1 of the North American 
D-82 airplane for several arrangements. M,O. 70; s, 2O. 

Figure 23.- Photographs of t u f t s  on the model  of the North herfcan 
XP-82 a5rplane for several arrangements. M,O. 725; c+ 2O. 

Figure 24.- Photographs of tufte on the model of the NorthoAnarican 
XP-82 airplane f o r  several arrmgemants. M,C. 75; %, 2 . 

Figure 25.- Photographs of tufts on the m o d e l  of the North American 
W-82 airplane for several arrangemnts. M, 0. T S ;  %, 2O. 

Figure 26.- Photographs of t u f t 8  on the nude1 of  the North American 
m-82 airplane for several arrangements. M,O .8: %, 2O. 

Figure 27.- Variation of the drag coefficient w5th the l i f t  coeffi- 
cient f o r  ths mdel af the North b r 5  can XP-82 airplane. 
Origlnal center section. 

Figure 28,- Variation of the 13% coefficient Kith the a n g l ~  of 
attack for the mudel 3f the North Am=rfcan W-82 afrplane. 
Original center eectLon. 

Figure 29.- Variation of the p i t c h : . n m n t  coefficient w3th thB 
lif% cocfflcient for khp model af the North American XP-82 
airplane. Original center section. 

Figure 30.- Variation of the drag coefficient vlth the l l f t  coefft- 
cient f o r  the m&l of the North Amerj can XP-82 airplane. 
Long-chord center sectlon extenaioIs. 



NACA RM No. A 6 U O  

Figure 31.- Variation of lift  coefficient  with  angle of attack  for 
the m o d e l  of the North American XP-82 afrplane. Long-chord . 

center  section  extension. 

Figure 32.- Variation of pitchinpmmnt aoefficient w i t h  lift 
coefficient for the model of the Morth Amsrican XP-82 airplane. 
Loqpchord center  section  extension. 

Figure 33.- Variation o f . d r a g  coefficient  with lift coefficient f o r  
the m o d e l  of the North American -2 airplane. Reflexed 
trail”  center section. 

Figure 34.- Variation of lift coefficient  with angle of attack for 
the mode1 of the North American D-82 airplane. Reflexed trailing- 
edge center  aection. 

Figure 35.- Variation  of pitchiq+momnt coefficient with lift  coeffi- 
cient for the model of the North American XP-82 airplane. 
Reflexed  trailing-edge center action. 

Figure 36.- Variation of drag coefffcient  with  lift  coefficient fo r  
t he  model of the North American 8F-82 airplane 1 e m  the empennage. 
Reflexed trailwdge center  section. 

Figure 37.- Variation of lift coefficient w i t h  angle of attack  for 
the model of the North American x9-82 airplane lese the empennage. 
Reflexed traillwdge center  section. 

Figure 38.- Variation of the pitch-nt coefficient  with the 
lift  coefficient  for  the mdel of  the  Rorth  American W-82 air- 
p h n e  less the Qmpennage. Reflexed  traili-dge  center  section. 

Figure 39.- Variation of the dra,g coefficient w5th the  lift  coeffL- 
cient for the model of the North American XP& airplane. 
Reflexed  tralling-edge  center  section; louvers over af-coop 
by-pass exit. 

Figure 40.- Variation of the lift coefficient with angle of attack 
for the model of the  North  American XP-82 a i r p l a ~ ~ .  Reflexed 
trailin@tedge  center  section; louver8 over ai-coop by-paes exit. 

Figure 41.- Variation of pitchinwornant  coefficient  with  lift 
coefficient f o r  tho model of the North American XP42 airplane. 
Reflexed trailiwdge center  section; louvers mer the ails-ecoop 
by-pas6  esdt. 

Figure 42.- Variation of drag coefficient  with  lift  coefficient f o r  
the model of the North American XP-82 airplane. Reflexed 
trailin@;-edge  center  section; expanding vi-ir scoop  fillet. 
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Figure 43.- Variation of lfft  coefficient with angle of attack for 
the model of the Worth h r l c a n  XP-82 airplane. Reflexed trailfe 
edge center  aection;  expanding winmir s c q  fillet. 

Figure 44.- Variation  of pitchi-nt coefficient  with  lift  coeffi- 
czfent fop the model of the North AmErh&n XP-82 airplane. B+fleXeh 
trailiwdge center  aection;  expanding yirg+air scoop fi l let .  

Figure 45.- Variation of the pitching-rwmsnt  coefficient, drag 
coefficient, & angle of attack with M c h  number for several 
center section tmiling sdgaa on the m o d e l  of the Xorth -American 
xp-82 airplane. t, “0.1. 

Figure 46.- Varfation of pitchimment coefficient, drag caeff‘i- 
cient, and angle of attack  with Mach nurmber for several center 
section  trail- edge6 on the model of the  north Arnerf can XP-82 
airplane. k, 0.0. 

Figure 47.- Variation  of pitchlq-mmmt coefficlent,  drag  coeffi- 
cient, and shngle of attack  with Mach nlnnber for saver&  center 
section trafffng edges on the m o d e l  of the North American W-82 
airplane. %, 0.1. 

Figure 48.- Variation of pitchiwomnt coefficient, drag coeff i- 
cient, a& angle of attack with Mach nmber for 86veral  center 
section  trailing edge8 on the model of the North American XP-8!2 
airplans. k, 0.2. 

Figure 49.- Variation of pitchi-nt coefficient, d r a g  coeffi- 
cient, and angle of  attack K‘,th Mach nmber fo r  several center 
section trailing edge8 on the m o d e l  of the North American XP-82 
airplane. E, 0.3 .  

Figure 50.- Variation of pitchiwment coefficient, drag coeffi- 
cient, and angle of attack with b c h  number for several center 
section  trailing  edges on the model of the  North American W-82 
airplane. %, 0.4. 

%ure 51.- Variation of pitchiwonent coefficient, dra,g coeffi- 
cient, and angle of attack with Mach number for several air-scoop 
configurations on the m o d e l  of the N o ~ t h  hrican XP-82 a i r p a  
wtth the reflexed trailing  edge  center  section. %, “0.1. 

Figure 52.- Variation of pitchi-nt coefficient, dra,g coeffi- 
cient, and angle of attack with Mach number f o r  several air“scoop 
configurations on the model of the North American XP-82 a i r p a  
with the reflexed trailing edge center  section. C, G.O. 
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Figure 53.- Variation of p i t c h i w n t  coefficfent, bag coeffi- 
cient, and asgle of attack with &ch number for seve rd  air-acoop 
configurations on the m o d e l  of the, north b r i c a n  XP-82 airplane 
with the  reflexed  traili- edge ckinter eectim. %, 0.1. 

Figure 54.- Varlatian of pitchl-omnt  coefficient, drag coeff i- 
cient, and angle of attack  with  Mach  number for several ai-coop 
configurations on the model of tbe North m r i c a n  XP-82 airplane 
with the reflexed trailing edge center  Election. %, 0.2. 

Figure 55.- Variations i n  pitchlng=aoment  coefficient, drag coeffi- 
cient, and angle of attack with Mach number for  several air-scoop 
configurations on t h e  model of the  North  Amsr!can D-82 airplane 
with the reflexed trailing edge center section. Cj-, 0.3. 

Figure 56.- Variation of p i t c h 9 W m e n t  coefffcient, drag coeffi- 
cient, aud angle of attack with bhch n d e r  for several alz-~coop 
configurations on the made1 of the North Amsricin XP-82 airplane 
with the reflexed trailing edge cSnter  section. cl;, 0.4.- - 
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FIGURE 1:- THE 0.22- SCALE MODEL OF THE NORTH AMERICAN XP-  82 AIRPLANE. 

NATlONAL ADVISORY XIMMITTEE FOR AERONAUTlCS 
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FUSELAGE 
STATlONS 

33 -00 
34.32 
37.40 
3982 

FUYLAGE 
STATIONS 
33.00 
24.32 
37.40 

Figure 6.- Modificatione to the radiator air scoop of t h e  North American XP-82 
5 

airplane. 
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Original center eection. Lowered air ecoop . 

Long-chord cente-ection 
extens ion. 

Louvers over ai>scoop! 
bg-ms exit  . 

Reflexed trailing-edge 
center eection . 

Figure 7.- Photographs of tufts on the model of the N o r t h  American XP-82 
airplane for several arrangements. %, -lo; M,O. 70. 
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Original center eectian. Lowered air scoop. 

Reflexed trailfngedge 
center section. 

Figure 8.- Photographe of tuft8 on the model of the N O ~  American x9-82 
airplane f o r  eeverd arrangements. MJ0.725; a u J  -1 . 
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Original center section. Lowered air scoop. 

Long-chord center-section 
extens ion. 

Louvers over air-moop. 
by-ass exit. 

Ekpanding wing eir-scoop 
juncture fillet. 

Reflexed trailing-edge 
center section. 

Ffgure 9.- PhotograNs of tufts on the model of the North American XP-82 
airplane f o r  several arrangements. M , o . ~ ;  %, -lo. 
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Original  center  section. Lowered air scoop. 

Louvers over aix-scoops 
by-se exit. 

Reflexed trailing-edge 
center section. 

Expanding wing air-scoop 
juncture f i l l e t  . 

Figure lO.-Photographs of tufts on tple model of the North American XP-82 
airplase f o r  several arrangements. M, 0 -775; %, -lo. 
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Original center  section. Lowered air scoop. 

Long-chord center-section 
extena ion. 

Louvers over  air-scoop, 
by-pee exit. 

Reflexed  trailhg"edge 
center  section. 

Expanding w i n g  air-scoop 
juncture fillet. 
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OrigFaal center section. Lowered air  scoop. 

Z o n g d o r d  center"eect1on 
extension. 

Louvers over air-moop, 
by-a exit. 

Reflexed trailingedge 
center section. 

Figure 12.- Photographs of tufts on the model of the N o r t h  American W 3 2  
airplane for several arrangements. %, Oo; M, 0.70. 





Original center section. 

Reflexed traf-edge 
center section. 

Figure 13.- Photographs of tufts on the model of t h e  North American XP-82 
a i r p b e  for severd a,rra,ngemnte. M,O. 725; %, oO. 
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Original center  aection. Lowered air  coop. 

Louvers over air-scoop 
by-s exit. 

Expanding wing aircecoop 
juncture  fillet . Reflexed trailing-edge 

center  section. 

Figure lk.-Photographs of tuft6 on the model of the North American XP-82 
airplane for several axmngements. M, 0.75; Oo. 
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Original center eection. Lowered a i r  scoop. 

Louvers over ai-scoop 
by"pass exit. 

Reflexed trailing-edge 
center section. 

Expandi6g w i n g  air-scoop 
Juncture fillet. 

Figure 15.- Photograghs of tufts on the model of the North American W-82 
airplane for several arrasgemente. M,0.775; %, Oo. 





Original center  section. Lowered air scoop. 

Long-chord center-section 
extension. 

Louver8 over air-ecoop 
by-pass exit. 

Reflexed trailing-edge 
center eectian. 

Expaniung wing aiP-Bcoop 
juncture fillet . 

Figure 16.- Photographs of tufts on tple model of the N o r t h  American W-82 
airplane for several arrangements. ~,0.8; a u t  0'. 
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Original center  section. Lowered air BCOOP 

Long-chord center-eection 
extension. 

Louvers over air-coop 
by31ass exit. 

Reflexed trailing"ed@;e 
center  section. 

Figure 17.- Photographs of tufts on the model of the N o r t h  American XP-82 
airplane f o r  several arrangements. M, 0.70; %, lo. 
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Original center,section. Lowered air scoop. 

Reflexed trailing-edge 
center section. 

Figure 18.-Photogra;phe of t u f t s  on the model of the North American Xp-82 
airplane for several arrangements. M,O.725; a, lo. 
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Original center  section. Lowered a i r  ecoop. 

Lonwhord cente-section 
extensfon. 

Louvere m r  ab-scoop 
by-pass exit. 

Ref lexed trai l ing-dge 
center  aection. 
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Original center section. Lowered afr scoop. 

Louvers over a m c o o y  
by-pass exit. 

Reflexed traili-edge 
center section. 

* Figure 20.- Photographs of tufts on the model of the  North American xP-82 
a i r p a  for several arrangements. M, 0.775; %, lo. 



Original center  aection. Lowered air scoop. 

Lon-hord cente?+section 
externion. 

Lowers mer air-8coop 
by-pass exit. 

Reflexed t r a f l i w Q e  
center  section. 

Expanding wing afrc-scoop 
juncture fillet. 

Figure 21.- Photographs of tufts on the model of the I?orth American n-82 
airplane f o r  several arrangements. M, 0.8; %, lo. 





NAW RM No. A6LJ-O 

Original center section. Lowered af_r scoop. 

Lowchord cantez-section 
elctension. 

Louvers mer ah-scoop 
by-pass exit 

Reflexed t r a i l iwdge  
center section. 



0 



Original center section. Lowered air scoop. 

Reflexed trafli-e 
center section. 





Original center section. Lowered air scoop. 

Long-chord cente-ection 
extension. 

Louvers over a m c o o p  
bg"pass exit. 

Ref lex& trailing-edge 
center  section. 

Expanding wing air-scoop 
juncture f i l l e t  . 

Figure 24.- Photographs of t u f t6  on the model of the N o r t h  American XP-82 
airplane f o r  several arrangements. M,o .75; a,, 20. 





Original center section. Lowered air scoop. 

Louvers over aiwcoop 
by--pas a exit . 

Reflexed trailing-edge 
center section. 

Eqmdlng wing air-scoop 
juncture f U e t  . 

Figure 25.- Photographs of tufts on the model of the North American XP-82 
airplane f o r  several arrangements. M, 0,775; %, 20. 



NACA IiEQ No. A6LlO 

Original center  section. Lowered air scoop. 

Long-chord center--section 
extens ion. 

Louvers mer dr-acoop 
by-pass exit. 

Reflexed trailiwdge 
center section 

Expanding wing air-scoop 
juncture fillet. 

Figure 26.- Photographs of tufts on the model of the North American xP-82 
airplane for several arrangements. M,O.8; % ?.O. 
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